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STUDIES IN VICTORIAN VEGETATION 

1. Computer Sorting of Plant Associations 

in the Northern Brisbane Ranges 

By P. B. Bridgewater* 

Abstract: Computer techniques for sorting vegetation data into plant associations 

have been applied to the open-forest of the northern Brisbane Ranges. Data were 

collected by a large group of field investigators, which provided a rapid means of collect¬ 
ing samples from a wide range of plant communities. 

Two plant associations form the major area of vegetation in the Brisbane Ranges— 

the Xanthorrhoeo-Platylobictum and the Eucalypto-Acacietum pycnanthae. Both associ¬ 

ations have a number of sub-associations and variants. Such vegetation variation is 
related, in the first instance, to edaphic and climatic factors. 

INTRODUCTION 

The Brisbane Ranges rise sharply to 470 m at 

the west of the volcanic plains between Mel¬ 

bourne, Geelong and Bacchus Marsh. The range 

divides about the tributaries of the Little River 

into northern and southern halves. This article 

deals with vegetation of the ridges and hill tops 

north from Reillys Creek. 

Seven Eucalyptus species are found as consti¬ 

tuents of the vegetation: E. baxteri, E. dives, 

E. goniocalyx, E. macrorhyncha, E. obliqua, 

E. polyanthemos, E. sideroxylon, with E. ovata 

occurring in occasional pockets near water¬ 

courses. Following the structural classification of 

Specht (1970), the vegetation falls largely into 

the open-forest category. With such a range of 

tree species, appearing at times almost randomly 

mixed, classification of this vegetation as one 

category is unsuitable, particularly if more 

detailed studies are envisaged. 

Frankenberg (1971) lists three sub-alliances 

for her alliance described as ‘Red Stringybark- 

Red Box-Peppermint’, which would presumably 

include the vegetation of this area. With such 

reliance solely on Eucalyptus species as ecological 

indicators, this classification may also be regarded 

as inadequate. Such a complex mixture seemed 

an ideal testing ground for a more detailed appli¬ 

cation of the Zurich-Montpellier system (Bridge- 

water 1971). 

Computer programs capable of rapid handling 

of large data sets have been written by the author, 

and modified by Mr. J. R. Busby, for a Bur¬ 

roughs B5500/B6700 computer. In this way, 

many of the tedious processes associated with 

hand-sorting a large data set are removed. All 

the vegetation data were collected by a field 

group of the Monash University Biology Society. 

This exercise was a pilot attempt to see if data 

could be quickly culled and analysed from an 

area. Such data are easily held in a bank for use 

in further ecological/land-use studies. 

The collected data have been treated in two 

ways: firstly to provide an ‘overview’ of the 

vegetation trends in this area, and secondly as a 

basis for the floristic description of plant associ¬ 

ations in Victoria—and the rest of Australia. 

Future papers in this series will deal with coastal 

heathland, saltmarsh and temperate rainforests. 

DATA COLLECTION 

All data from vegetation samples were re¬ 

corded on cards printed with a numbered list of 

species likely to be found in the area. Data were 

then transferred to computer punch cards for 

processing. No samples were taken close to 

* Department of Botany, Monash University, Clayton, Victoria 3168. 
Present address: School of Environmental and Life Sciences, Murdoch University, Murdoch, Western 
Australia 6153. 

43 



44 P. B. BRIDGEWATER 

watercourses, so vegetation associated with E. 

ovata is unrepresented. 

Sample sites were selected to include as wide 

a range of physiognomically different vegetation 

as possible, within the area. Samples were gener¬ 

ally taken in areas of homogeneous, or undis¬ 

turbed, vegetation (Bridgewater 1971), but some 

areas which appeared ecotonal, or gradal, were 

sampled as well, in an attempt to gauge the 

vegetation variation. 

An initial computer program (INDATA/ 

CHECK) was used to print out the samples as 

they are encoded on the punch cards, and also 

to calculate the frequency of each species occur¬ 

rence. This allows for easy checking of coded 

data against the field records for any coding 

errors. 

DATA SYNTHESIS 

A number of programs appear in the literature 

which attempt to simulate the processes of the 

Z-M system (e.g. Moore et al. 1970, Ceska & 

Romer, 1971). Both of these were written for 

IBM machines, and are not suitable to take 

advantage of the large processing facility offered 

by the Burroughs machine. 

The principles on which the programs operate 

are similar, and formed the basis for the oper¬ 

ations of the Monash program (ZUMONT/ 

SORT). This program attempts to detect species/ 

relieve coincidences and operates in the following 

way. It initially searches for all those species 

which occur in 15 to 70 per cent of the samples 

under consideration. Species which fall between 

these limits are those which would be ‘potential 

differential species’ (PDS) (Bridgewater 1971). 

The PDS with the greatest number of occurrences 

is selected and all the samples in which it occurs 

are found. The remaining PDS are scanned and 

those which occur in at least 50% of these 

samples are selected. If none can be found then 

the first species is printed out as a ‘single species’ 

and is not considered further in the analysis. The 

PDS with the next highest number of occur¬ 

rences is then selected and the process is repeated 

until all the PDS are rejected or a suitable species 

group is found. If such a group is found the 

samples involved are then scanned to ensure that 

each sample contains at least 50% of the selected 

PDS. Those which do not contain 50% are 

rejected. If no samples are rejected then this 

group is printed out and the PDS in this group 

are not considered in subsequent calculations. Of 

the remaining PDS the one with the highest 

number of occurrences is selected and the process 

is repeated. If some samples are rejected then the 

PDS are scanned again and those eligible PDS 

which occur in at least 50% of the remaining 

samples are selected. If there is no change in the 

number of PDS then the group is printed out. 

If there is a change in the number of PDS then 

the samples are scanned again as above. This sort¬ 

ing of samples and species within the one group 

can be repeated for up to 20 times before being 

automatically terminated. Calculations proceed 

until all PDS are printed as ‘single species’ or 

members of a group. Finally all those samples 

which contain species groups are printed out with 

the numbers of the species groups which they 

contain. 

A third program (ZUMONT/PRINT) allows 

a full table to be printed by the computer, with 

the order of species and vegetation samples de¬ 

termined by the operator. Initially the order will 

be that suggested by the results of ZUMONT/ 

SORT, with the order subsequently decided by 

the operator in the same way that he would re¬ 

order a hand sorted table. The important feature 

is that the raw data are used at each stage, mini¬ 

mizing the possibility of error. 

Table 1 

SPECIES GROUPS GENERATED BY 

ZU MONT/SORT 

1. Eucalyptus sideroxy Ion 

Eucalyptus macrorhyncha 

Acacia pycnantha 

Haloragis tetragyna 

Dianella revoluta 

Cladia aggregata 

Xauthorrhoea australis 

2. Platysace lanceolata 

Helichrysum obcordatum 

3. Pultenaea gutinii 

Epacris impressa 

Stypandra caespitosa 

Campylopus introflexus 

Acrotric/ie serrulata 

Tetralheca ciliata 

4. Eucalyptus polyanthemos 

Veronica perfoliata 

5. Eucalyptus goniocalyx 

Danthonia pallida 

Hyp man cupressiforme 

6. Acacia tnitchellii 

Pimelea humilis 

Grevillca steiglitziana 

Platylobium obtusangulum 

Lepidosperma laterale 

Hake a sericea 

Eucalyptus baxteri 

7. Par me l ia spp 

Caladenia cartiea 

8. Tetratheca ericifolia 

Leucopogon virgatus 



proc- 

SAMPLE GROUP 

eucalyptus dives 

M0N0T0CA SCOPARIA 

ISQPOGON CERATDPHYLLUS 

PULTENAEA BUMILIS 

HlBBERT I A AClCULARIS 

CASSYTHA GLABELLA 

LEUCOPOGON ERICIOOES 

ClAUDnIA spp. 

eucalyptus obliqua 

banksia marginata 

GOmPHULGBium huegllii 

OAVIESIA VIRGaTa 

STACKmOUSIA viminea 

CURKEA REfLEXA 

PULTENAEA pedunculata 

comesperma VCLUBIlE 

HELlChRYSuM SCORPIQIDES 

hakea sericea 

ACaCIA hITCHELLII 

PIMELEA HUmILIS 

GREVILLEa STEIGlITZIANA 

LEPIUUSPERMA laterals 

acrutkicme serpulata 

tetrathlca ciliata 

XAnThURRHGEA australis 

EUCALYPTUS BAXTER! 

PLATyLOBIUM OBTUSANGULUm 

leucupogqn VlRGATuS 

epacris impressa 

CampYLDPUS INTHOFLEXUS 

stypandra caespitosa 

PULTENAEA GUNnII 

GEKAriiuM MOLLt 

sticta sp. 

luzula campestris 

ThuIOXuM FURPURUSUM 

PLANTAGO VARIA 

POLYThlCHUM JUNIPERINUM 

wahlCnBCRgIa uhacilent a 

bryum billardieri 

Eucalyptus gOnIocalyx 

Danthunia pallida 

HYPNUM CIJPRESSIFORME 

Eucalyptus polvanthemos 

veronica perfulIata 

PARMELIa spp. 

CALAUtMlA CARN6.A 

DUDUNAEA CUNEaTa 

PRUSTanTmERA uEcUSSATa 

BRaCmYLOma UAPHNQIDES 

PRE'UAlIUm LAMpPUPHYLLUM 

UuHOfaA ANEMUNlfOLlA 

PLhTYSACE lanclulata 

HELICmPYSUM OriCUROATUM 

EUCALYPTUS SIdEROXYLON 

acacia pycmanTha 

Eucalyptus macrurhyncha 

HALORAGJS TETkauYNA 

t'lANELLA PCVOlUTA 

CLaUIa AGLREGaTa 

PUA AUSTRALIS 

TETRATmE'CA ERICIFOLIA 

acacia OXYCEOrUS 

LEPTOSPERmum MYRSlNUlDES 

LEPTcSPCRMUM JUNIPER]Nu* 

HOVEA HLTtROPHYlLa 

cornea HEFLEXa 

DRIJSEHA RHITTakERI 

DILLhYhIA GLAoErRIma 

stNEcin ouadrioentatus 

acacia aSPERA 

Acacia ACIUaCEA 

acacia aCULEATISSIma 

BaECrlA RAmOSISSIma 

MaPIanTHIJS PHOtU^bENS 

RhAGrjulA MASTaTa 

pterostylis spp, 

calanorinia CALYPTPATA 

CAPPCibROTuS ROSS 11 

CasSInIa LONGIFuLlA 

BRUSEKA PLanCHUnII 

PDlTEnAEA UAPmNUIDES 

BRUSERA AUPICuLATa 

DILLaYNIA ClNEf?ASCENS 

^ST RjlUMA MUMIFUSUH 

liverwort 

BRluTElIA 

JJBA CARYUPHYLLEA 

'EROSTYL1S PamvIFLORA 

HtLYfclTRA PAUCIFLURA 

irelea linifulia 

Gn^ lA MY,<TIFULIA 

0??^NIA LANATA 

Upi‘n#lA S^^1CEA 

bkaJ USPERMA eiliforme 

H^a?IC,aME 
“URC^JnJ FASCICULATA 

ACact R0U BMBELLATA 

PTYcir GUNNU 

CRASP^n?IUN ACICULARE 

»CA^l“ ‘ 8I-*UCA 

PELa^u?SERInFuLIA 

MTEftlDIuiU?JUDNEYANUM 
STELla«t ESCuLENTUM 

OxaliJRIa mE°Ia 

LQRHOCQf?*NlCULATA 
BAVI^5^EA SEm^eres 

STyli*1A ulic Trni T * ,uuc^ir 

UIU" 5RAHINIFQ1ium 

f 2 

2 4 

+ 2 

Table 2 

FINAL TABLE OF ALL VEGETATION SAMPLES, PRODUCED BY PROGRAM ZUMONT/PRINT. 

See text for details of the sample groups. 
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0 c 
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0 0 

1 1 

9 0 

2 f f 
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f f 2 
3 f 3 + 

3 2 4 

+ 3 
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3 f + 
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> 0 0 

i 0 0 

0 0 

1 3 

: 4 6 

2 2 EUCALYPTUS DIVES 

2 2 + f MQNQToCA SCOPARIA 

ISOPQGDN CERATOPHYLLUS 

PULTENAEA HUMILIS 

f HlHRERTlA AClCULARIS 

f CASSYTHA GLABELLA 

LEUCOPOGON ERICIODES 

CLADONIA SPP* 

EUCALYPTUS OBLIQUA 

BANKS I A MARGINATA 

GQMPHQLQBIUM HUEGELlI 

f OAVIESIA VIRGATA 

STACKHOUSI A VIMINEA 

4 CORREA REFLEXA 

PULTENAEA PEDUNCULATA 

comesperma volubile 

f f HELICHRYSUM SCORPIQIDES 

* 33 HAKEA SERICEA 

f * f ACACIA MITCHELLII 

f f PIMELEA HUMILIS 

2 2 GREVILLEA STEIGLlTZlANA 

2 LEPIDUSPERMA laterale 

f acrotriche serrulata 

f TETraTHECA CILIATA 

3 3 2 xaNTMoRRhOEA AUSTRALIS 

eucalyptus baxteri 

3 f PLATYLOBIUM 0BTUSANGULUM 

2 f LEUCOPOGON VlRGATuS 

2 f f f f EPACRIS IMPRESSA 

campylgpus introflexus 

2 + STYPANDRA caespitosa 

¿ 4 f PULTENAEA GUNN 11 

GERANIUM MDLLE 

sticta SP. 

LUZULA CAMPESTRIS 

THUlDlUM FuREuROSUM 

PLANTAGO varIa 

POLYTRICHUM juniperinum 

wamlEnhergia gracilenta 

BRYUM BILLAROIERI 

eucalyptus GOnIOCALTX 

f 3 3 danthunia pallida 

MYPNUM CuPRESSIFORmE 

f eucalyptus polyanthemos 

VERUNICA PERFULIATA 

2 PARMELIa SPP* 

f CALADLNIA carnea 

DODQNAEA CUNEATA 

PR05TANTHERA QECUSSATA 

bracmylqma oaphnoides 

f PHEBALlUM lamprophyllum 

BURQNIA ANEMONIFOLIA 

f +2 PLATYSACE lanceolata 

* 2 HELICHRYSUM QbCORDATum 

3 eucalyptus sideroxylon 

f acacia pycnantha 

33433 f Eucalyptus macrorhyncha 

f haloragis tetragyna 

f f DIanElLA revolota 

3 CLADIA AGGREGaTa 

33+ poa australis 

f f TETRATHECA ERICIFOLIA 

ACACIA OXYCEDRUS 

f LEPTOSPERmum mYRSINOIDES 

LEPTUSPERMUM juniperinum 

f HOVEA HETERQPHYLLA 

CORREA REFLEXA 

22 f DROSERA whITTakERI 

22 f DILLWYNIa GLABERRIMA 

SENECIO CUADRIDENTaTuS 

3 3 ACACIA ASPERA 

ACACIA AClNACEA 

ACACIA ACULEATISSIMA 

f 3 BAECKEA RAMOSISSIMA 

* f MARIANTHUS prqcumbens 

+ RMAGOulA maSTATA 

pterostylis spp. 

CALANORInIA CALYPTRATA 

carpobkutus rossii 

CASSlNlA LONGIFOLIA 

¿ DROSERA PLANCHONII 

PULTENAEA OAPHNOIDES 

f DROSERA AURlCuLATA 

f DILLWYNIA CINERASCENS 

astrol-oma humifusum 

liverwort 

CF breutelia 

aira caryophyllea 

PTEROSTYLIS PARVIFLORA 

THELYmITra PAUCIFLORA 

PIMELEA LINIFOLIA 

f ACACIA MYRTIFOLIA 

f GOODENIA LANATA 

DILLWYNIa SERICEA 

LEPIDUSPERMA FILIFORME 

BRACHYCOME ClLlARIS 

HIBBEKTIa FASCICULATa 

BURCHARDIA UMbELLATA 

ACACIA GUNNII 

PTYCHQMNION aciculare 

CRASPEDIa glauca 

acaena anserinfqlia 

pelargonium rqonEyanum 

pterioium esculentum 

stellaria media 

OXALlS CORNXCULAU 

LOPHOCOLEA SEMlTERES 

OAVIESIA. UUCIFOLIA 

stylidium graminifolium 
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Listings of the three programs described here 

are available on application to the author. 

RESULTS 

Some 70 samples were obtained from the 

Brisbane Ranges, involving 110 species. The 

program ZUMONT/SORT produced eight 

species groups, including 28% of the species 

found. Table 1 lists these eight groups, which 

formed the basis for a first table. Two additional 

sorts were performed on the data, and these 

results are shown as Table 2. 

This table is useful in that all the collected 

data are shown, and the floristic relationship of 

all the samples can clearly be seen. A group of 

species (E. macrorhyncha, Haloragis tetragyna, 

Dianella revoluta, Claclia aggregata, and Poa 

australis) extend through the range of samples. 

Most species, however, are concentrated in dis¬ 

tinct groups of samples, or have only a few 

scattered occurrences. 

The samples fall into seven major groups, each 

identified by a distinct group of species. The 

simple environmental notes gathered on the 

recording cards, together with information on soil 

characteristics, allow a simple picture of vege¬ 

tation-environment relationships to be built up, 

as a prelude to a more detailed investigation. 

Sample group I occurs on the highest parts of 

the ridge plateau, and corresponds fairly closely 

to the occurrence of a deposit of Sandringham 

Sand, overlaying the Ordovician shales and sand¬ 

stones that make up the rest of the range. As 

might be expected, many of the species that 

identify these samples as a separate group are 

common to coastal heathland and heathwood- 

land situations. It is interesting to note the major 

area of occurrence of Grevillea steiglitziana, a 

species endemic to the range, is within the area 

of this group of samples. 

Sample group II is transitional between groups 

I and III, with the soils often being duplex in 

nature. Group III, with an abundance of bryo- 

phytes and herbaceous plants, comprise samples 

found on the south facing slopes, where condi¬ 

tions are likely to be colder and wetter than north 

facing slopes. Group IV occurs on the north fac¬ 

ing ridges, and at the northern end of the ridge 

plateau, whereas group V is located down slope 

in north facing gullies on the northern half. 

Groups VI and VII are both small aggregations 

of samples, which do not appear to be identified 

by distinct species groups. They may represent 

transitional areas, or vegetation that was under¬ 

sampled. 

The species groups which identify these sample 

groups are quite distinct, although fractions of 

some groups may serve as differential species to 

sub-groups of other sample groups. For example, 

Epacris impressa, Campylopus intro flex us, Sty- 

pandra caespitosa and Pultenaea gunnii—all iden¬ 

tifying species for sample group I—act as dif¬ 

ferentiating species for one of two sub-groups in 

sample group III. This is a working example of 

the modern view of species ‘fidelity’, propounded 

by Ellenberg (1960). 

Group I is seen to be highly variable, and pos¬ 

sibly undersampled, whereas groups III, IV and 

V appear less variable, and are probably repre¬ 

sented by sufficient samples. 

The segregation of Eucalyptus species in the 

table is quite revealing. Whilst some definite 

associations can be found (particularly E. macro- 

rhyncha-E. sideroxylon), an appraisal of the 

vegetation using all the species present shows the 

patterns established by Eucalyptus less useful. 

E. polyanthemos, for example, whilst forming one 

of the identifying species for group IV, acts as 

only a differential species for a sub-group of 

group III. When the distribution of all the species 

is considered, however, all the ambiguities dis¬ 

appear. 

Thus far, the results have been considered 

using all samples collected, viewed together as a 

vegetation system for this particular locale. The 

other aim of this exercise was to make a step in 

establishing a basis for description and classifi¬ 

cation of floristic associations. Two associations 

have been derived from the data, and are shown 

in Tables 3 and 4. One corresponds to sample 

group I, the other is formed from groups III, IV 

and V. Because only the species occurring in the 

associations are shown in the tables, they have 

greater clarity than the table including all the 

samples. 

Both these tables have been prepared using 

the raw data and the computer program 

ZUMONT/PRINT, which will print out small 

sections of the data as directed by the operator. 

Nomenclature of plant associations can be a 

stumbling block. The standard combination of a 

physiognomically dominant species and a ‘char¬ 

acteristic’ species to name an association is fol¬ 

lowed here, as the resulting names are quite 

descriptive of the vegetation. Vegetation of 

Table 2 would become the Xanthorrhoeo- 

Platylobietum, with Table 3 the Eucalypto- 

Acacietum pycnanthae. Both of these associations 

have further sub-divisions, discussed below. 

These associations have been formed without 

including dubious, or apparently transitional 

vegetation samples (group II, VI and VIII). 

Such samples are not discarded but stored for 
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Table 3 

ASSOCIATION TABLE OF THE XANTHORRHOEO-PLATYLOBIETUM, 

PRODUCED BY PROGRAM ZUMONT/PRINT 

SAMPLE NO. 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

ooooooo 
4 6 4 0 4 6 6 
6 7 7 2 2 6 9 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 

6 7 7 4 4 4 

6 0 1 4 8 3 

0 0 
0 0 
0 0 
4 4 

5 1 

0 0 0 

0 0 0 

0 0 0 

3 4 3 

8 0 9 

EUCALYPTUS MACR0RHYNCHA 

platysace lanceolata 
eucalyptus OlVES 

MONOTOCA SCOPaRIA 

isopogon CERATOPHYLLUS 
pultenaea mumilis 

HIbBERTIA ACICULARIS 

CASSYTHA GLABELLA 

LEuCOPOGON ERZC100ES 

Claoonia spp. 

Eucalyptus oblioua 

BANKSIA MARGlNATA 

GOhPmOLOB1UM huegelii 

DaVlESlA VIRGATA 

STACKHOUSIA VIMINEA 

CORREA REFLEXA 

pultenaea pedunculata 

cqmesperma volubile 

HELICHRYSUM SCORPIOIOES 

HELICHRYSUN 06C0R0ATUH 

HAKEA 5ERICEA 

acacia MITCMElLII 

PIHELEA HUM ILIS 

grevillea steiglitziana 

LEPIOQSPERMA LATERALS 
ACRQTRICHE SERRuLATA 

TETRATHECA CIlIaTA 

xanThorrhoea australis 

Eucalyptus baxteri 

plaTylobium obtusangulum 
LEUCOPOGON vIRGATUS 

EPACRIS IMPRESSA 

CAMPYLOPUS INTROFLEXUS 

STYPanORA CAESPITQSA 
TETRATHECA ERIC1F0LZA 

HALORaGIS TETRAGYNA 
dianella revoluta 

claoia AGGREGATA 

POA AUSTRALIS 

pultenaea gunnii 

HOVEA HETEROPHYLLA 

LEPTOSPERMUM juniperinum 

leptospermum myrsinoioes 

ACACIA OXYCEDRUS 

CORREA REFLEXA 
drosera mhittakeri 

mahlenbergia gracilenta 

bhyum billardieri 

Eucalyptus goniucalyx 

HYPNUM CUPRESSlFORME 

4 3 3 3 
4 4 4 4 4 

3 4 3 
4 4 2 

4 4 4 

3^3 
2 f f f 

f 2 2 3 

2 f 

2 

f 

2 2 
f 2 4 

2 f 

2 
4 

2 

2 

2 2 3 

3 * * 2 

23*243^2223 
f 2 2 3 2 2 f 

2 3 2 2 2 2 

3 2 3 f 2 2 f 

f f f 3 2 2 2 

f 2 3 
f 4 4 4 4 4 2 

424454 4334 

3 4424223 
f f 22 ffff 

f f 2 2 

f ff2 f 422 

2 3 4 f 

f 4 4 

f 4^4 f 

444 434244 

44442 422 

44544444244 

24434224 

f 2 
4 4 4 

4 2 

4 2 

4 4 2 4 

2 2 3 2 3 2 

f 2 

2 3 3 3 

2 2 
3 4 

3 2 4 4 4 

4 4 4 

4 4 4 4 

f 4 2 4 3 
2 4 4 

4 4 

f 2 2 2 2 
f 3 2 

f 3 2 3 2 
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3 
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PARHELIA SPP. 

ACACIA PYCNANTHA 

dillwynia glaberrima 

ACACIA ACINACEA 

acacia aculeatxssima 

MARIANTHUS PRUCUMBENS 

Rhagooia hastata 

drosera planchonii 
DROSERA AURICULATA 

dillmynia cinerascens 

astrqloma humifusum 
aira caryophyllea 

ThELYMITRA PAuCIFLORA 

acacia myrtifqlia 

DILLhYNIA sericca 

lepioosperma filiforme 
brachycome ciliaris 

HIBBERTIA FASCICULATA 

burchardia umbellata 

ACACIA GUNNII 

ptychomnion aciculare 

CRASPEOIA GLAUCA 

OAVIESIA ulicifolia 

2 f 

4 

2 

4 4 

4 4 

4 4 

2 2 4 2 

3 3 

f 

4 4 4 


